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Claim

A suntan cosmetic containing one or more types of compounds

belonging to a group of chalcone derivatives, flavone

•derivatives, and coumarin derivatives.

Detailed explanation of the invention

Industrial application field

The present invention is concerned with a suntan cosmetic

having good absorbability for ultraviolet rays with a variety of

wavelengths

.

Background of the invention

Ultraviolet rays with wavelength of 280-400 nm are obtained

by radiation from the sun to the earth. Ultraviolet rays with

wavelength of 280-320 nm are referred to as UV-B (ultraviolet

rays with medium wavelength) , and ultraviolet rays with

wavelength of 320-400 nm are referred to as UV-A (ultraviolet

rays with long wavelength) . The above-mentioned UV-B is harmful

because it can cause either red spots on the skin or sunburn. The

above-mentioned UV-A is not harmful but it causes pigmentation of

the skin, resulting in primary darkening.
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Prior art

The conventional suntan cosmetics contained the following

ultraviolet absorber, i.e., urocanic acid, p-aminobenzoic acid,

octyl p-dimethylaminobenzoate, isopropyl p-methoxycinnamate,

2(2' -hydroxy- 5 ' -methylphenyUbenzotriazole,

2 -hydroxy- 1 -methoxybenzophenone, homomenthyl salicylate, or

Parsol [transliteration] A.

Problems to be solved by the invention

However, none of the above-mentioned conventional

ultraviolet absorbers had a stable absorbability for both UV-B

and uv-A. As seen in Figure 1, both urocanic acid (represented by

1 in the figure) and p-aminobenzoic acid (represented by ii in

the figure) had high absorbability for the short wavelength of

UV-B but had significantly low absorbability for the long

wavelength of UV-B and had no absorbability for UV-A. Both octyl

p-dimethylaminobenzoate (represented by iii in the figure) and

isopropyl p-methoxycinnamate (represented by iv in the figure)

had slightly high absorbability for the medium wavelength of UV-B

but had significantly low absorbability both before and after the

medium wavelength of UV-B and had no absorbability for UV-A. Both

2- (2 ' -hydroxy-5 ' -methylphenyl) benzotriazole (represented by v in

the figure) and 2 -hydroxy- 1 -methoxybenzophenone (represented by
vi in the figure) had low absorbability for UV-B through UV-A but

barely had an absorbability for the long wavelength of UV-A.

Homomenthyl salicylate (represented by vii in the figure) had low

absorbability for UV-B. Parsol A (represented by viii in the

figure) had absorbability for the medium wavelength of UV-A but
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had a significantly low absorbability both before and after the
medium wavelength of UV-A.

Means to solve the problem

In order to solve the above-mentioned problems of
conventional products, the present invention provides a suntan
cosmetic containing one or more types of compounds belonging to a
group of chalcone derivatives, flavone derivatives, and coumarin
derivatives

.

A chalcone derivative used in the present invention contains
the following structure, i.e.,

In the formula, X and Y represent -OH, -OR, or R (R represents an
alkyl or alkenyl group with carbon number 4 or less).

A flavone derivative used in the present invention contains
the following structure, i.e..
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In the formula, X' and Y ' represent -OH, -OR', or R' {R

'

represents alkyl or alkenyl group containing 4 or less carbon

A coumarin derivative used in this invention has the
following structure:

Where, Z represents -OH, -OR' or R' (R- represents alkyl o
alkanyl group containing 4 or less carbon atoms.)

Some typical examples of the aforementioned compounds
follows

:

Butein triethyl ether

atoms

:

Baicalein
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Wogonin

Osthol

Because the above-mentioned compounds are contained in a

variety of plants including scutellavia baicalensis and Jashoshi

[transliteration], the compounds are obtained by extracting from

the plants. However, the compounds can be obtained by chemical

synthesis- One or more types of the above-mentioned compounds .are

mixed together and added to the cosmetics. It is suitable to add

1-5 wt% of the compound (s)

.

Any type of cosmetic such as foundation, emulsion, or cream

is suitable.

Function

Figure 2 shows the ultraviolet absorption spectrum of butein

crimethyl ether fa in the figure) , baikarein [transliteration]

,



(b in the figure), vogonine (c in the figure)-, and osthol (d in

the figure). As seen in the figure, because the above-mentioned

compounds contain the conjugate system in the molecule, they can

exhibit strong absorption with a variety of wavelengths. Because

the above-mentioned compounds can change their color from no

color to yellow to orange to red, depending on the type or the

position of the substituent, the compound can be used to color

the cosmetics. The color of each representative compound of the

present invention is shown in Table I.

Table I

(X)

®

Or

ft * * ft

* ft

7 9 * * «e ©
4*- / 9 It

X

m

Key : 1 Compound
2 Coumarin
3 Flavone
4 4 ' -Methoxyflavone

5 Vogonine
6 2 ' -hydroxy- 4 ,

4
' -dimethoxychalcone

7 Baikarein
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8 2 1 -Hydroxy-2 , 4-diisopropoxy-4 ',5,5',

6 -tetramethoxychalcone

9 Color
10 No color

11 slight yellow
12 Lemon yellow
13 Yellow
14 Orange
15 Red

The compounds of the present invention have very bright

color, and are stable against light such as ultraviolet rays.

In the case of a chalcone derivative of the present

invention, both the strength of ultraviolet absorption and the

position of maximum absorption can be adjusted by [adjusting] the

type or the position of the substituent group. Figure 3 shows a

variation of ultraviolet absorption spectra obtained by varying

the type or the position of the substituent group. In the figure,

curve 1 represents 2 ' -hydroxy-4 , 4 * -dimethoxychalcone,

2 represents 2 ' -hydroxy-4 ,

4
'

,

6
' -trimethoxychalcone , 3 represents

2 ' -hydroxy-3 ,4,4' -trimethoxychalcone , and 4 represents

2 ' -hydroxy-3 , 4 ,
4

'
,

6
' -tetramethoxychalcone

.

The compounds of the present invention are stable against

weak acidity which the skin exhibits.

Effect of the invention

Therefore, a suntan cosmetic of the present invention can

protect the skin from ultraviolet rays with various wavelengths,

and can be colored with any bright color.
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Application Example 1

Preparation of orgonine and baikarein

Scutellaria baicalensis (100 g) commercially sold was boiled

and extracted in water (10 L) , then filtered using a cotton plug.

Concentrated hydrochloric acid (350 mL) was added to the filtered

solution extraction, then allowed to stand in a dark and cold

place for 20 h. The deposits were obtained by filtration, then

recrystallized using 50% ethanol, resulting in about 4 g

baikarein. It was suspended in water (400 mL) . When the entire

amount of concentrated sulfuric acid (200 mL) was added, heat was

generated and a dark-yellow solution was obtained. It was

immediately introduced into a large amount of cold water then

allowed to stand, resulting in deposition of baikarein, followed

by filtration to obtain the deposits. Then the deposits were

washed with water and recrystallized using glacial acetic acid

(yield: about 2 g)

.

The Scutellaria baicalensis powder (100 g) was extracted

using benzene for 20 h in a Rickslay [transliteration] extraction

container. Raw ogornine obtained by removing benzene was

recrystallized using ethanol (yield: about 0.5 g)

.

Application Example 2

Jashushi commercially sold (3 kg) was extracted under reflux

for 1 h using methanol (10 L) . The extract solution was heated

and filtered; then, the residue was extracted twice more using

methanol in the same amount; then, all of the filtered solution

was combined together; then, methanol was removed under reduced



pressure. The methanol extract was fractionated by silica gel

column chromatography (eluant: benzene-acetone: 10:1), resulting

in raw osthol. It was recrystallized using ethanol to obtain

osthol {yield: 1.5 g)

Application Example 3

Preparation of butein trimethyl ether

Powder melt zinc chloride (65 g) was introduced into a flask

(ID, then glacial acetic acid (158 mL) was added, heated, and

melted. Resorcinol (110 g) was added, followed by boiling. After

bringing to boiling, heating was stopped, followed by standing

for about 20 min. The reaction solution was diluted with dilute

hydrochloric acid (1:1) (500 mL) , then cooled'to 5°C in glacial

water. The crystal deposits were collected, then washed with

dilute hydrochloric acid (1:3) (200 mL) , then dried (yield:

105 g) .

The crystals ( resacetophenone) (100 g) were introduced to a

Florence flask (500 mL) ; then, both dimethyl sulfate (90 g) and

potassium carbonate (300 g) were added; then, ethyl acetate

{30G mL) was added, followed by refluxing for 1 h. Potassium

carbonate was removed by suction-filtration from the reacted

solution; then, the filtered solution was solidified under

reduced pressure; then, it was crystallized using water.

Resacetophenone monomethyl ether (100 g) was obtained.

Both resacetophenone monomethyl ether (100 g) and

veratraldehyde (100 g) were introduced into a triangle flask

(1 L); then, acetone (500 mL) was added and dissolved; then, 50%

NaOH solution (70 mL) was gradually added; then, the flask was



sealed and allowed to stand for a day. When the reacted solution

was treated with hydrochloric* acid to obtain the acidic solution,

crystal deposits were obtained; then, the crystal deposits were

removed by filtration then washed with water, then recrystallized

using ethanol. Butein trimethyl ether was obtained (yield: about

70 g) .

Application Example 4

The composition of wet-type solid suntan foundation is shown

in the following.

Mixture 1

talc

titanium oxide

coloring pigment

Mixture 2

stearic acid

self-emulsification glycerin

monostearate

myristyl alcohol

liquid paraffin

68.0%

10.0%

suitable amount

1.5%

0.5%

0.5%

15.0%
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Mixture 3

triethanol amine 0.5%

polyethylene glycol * 1.0%

dibutyl hydroxytoluene suitable amount

sodium benzoate suitable amount
perfume suitable amount
osthol 3 . o%

Manufacturing method

Mixture 2 was heated to 85°C and homogeneously dissolved.
While stirring, mixture 3 heated to 82°C was added, allowed to

stand for 10 min, then cooled to standard temperature. Perfume

was added to mixture 1 previously mixed and crushed; then, a

ribbon mixer was used for mixing, followed by crushing to obtain
a homogeneous product.

Application Example 5

The prescription of dry-type solid suntan foundation is

shown in the following.

Mixture 1

-ale 15.0%

sericite 35.0%

titanium oxide 15.0%

nylon powder 4 . o%

mi ca 14.0%

butein trimethyl ether 3.0%

orgonine 1.0%

coloring pigment suitable amount
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Mixture 2

methyl polysiloxane

liquid paraffin

petrolatum

dibutyl hydroxytoluene

sodium salicylate

perfume

Manufacturing method

Titanium oxide was partially mixed with coloring pigment,

then crushed to make a color powder. It was introduced to a

ribbon mixer with the remaining components of mixture 1; then,

mixture 2, dissolved homogeneously, was added and mixed.

1.5%

10.0%

1.5%

suitable amount

suitable amount

suitable amount

Application Example 6

The composition of suntan emulsion is shown in the

following

.

Mixture I

stearic acid 2.0%

self -emulsification glycerin monostearate 1.0%

cetanol 1.0%

dimethyl polysiloxane 2.0%

butein trimethyl ether 4.0%

liquid paraffin 10.0%
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Mixture 2

distilled water 70.5%

triethanolamine

propylene glycol

titanium oxide 5.0%

3.0%

1.0%

bentonite 0.5%

sodium benzoate suitable amount

suitable amountperfume

Manufacturing method

The components of mixture 1 were heated and dissolved at

80°C. The components of mixture 2 were heated and dissolved.

While stirring using an anchor mixer, mixture 1 was gradually

added to mixture 2 to carry out emulsificatioh, followed by

dispersing homogeneously using a homomixer. While stirring using

an anchor mixer, cooling was initiated. Perfume was added at

60°C, then cooled to 3 0°C.

Brief description of the figures

Figure 1 shows the result from measurement of the

absorbability of a conventional ultraviolet . absorber performed in

a 95% ethanol solvent with a concentration of 10 ppm. Figure 2

shows the result from measurement of the absorbability of an
ultraviolet absorber used in the present invention and performed
in a 95% ethanol solvent with a concentration of 10 ppm. Figure 3

shows the result from measurement of a variation of ultraviolet
absorption spectra of each chalcone derivative, performed in a

95% ethanol solvent with a concentration of 10 ppm.
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